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Preface  
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of evidence reports and technology 
assessments to assist public- and private-sector organizations in their efforts to improve the 
quality of health care in the United States. The reports and assessments provide organizations 
with comprehensive, science-based information on common, costly medical conditions and new 
health care technologies and strategies. The EPCs systematically review the relevant scientific 
literature on topics assigned to them by AHRQ and conduct additional analyses when 
appropriate prior to developing their reports and assessments. 

To improve the scientific rigor of these evidence reports, AHRQ supports empiric research 
by the EPCs to help understand or improve complex methodologic issues in systematic reviews. 
These methods research projects are intended to contribute to the research base in and be used to 
improve the science of systematic reviews. They are not intended to be guidance to the EPC 
program, although they may be considered by EPCs along with other scientific research when 
determining EPC program methods guidance.  

AHRQ expects that the EPC evidence reports and technology assessments will inform 
individual health plans, providers, and purchasers and the health care system as a whole by 
providing important information to help improve health care quality. The reports undergo peer 
review prior to their release as a final report.  

We welcome comments on this Methods Research Project. They may be sent by mail to the 
Task Order Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither 
Road, Rockville, MD 20850, or by email to epc@ahrq.hhs.gov. 
 
 
Richard G. Kronick, Ph.D. David Meyers, M.D. 
Director Acting Director  
Agency for Healthcare Research and Quality Center for Evidence and Practice Improvement 
 Agency for Healthcare Research and Quality 
 
Stephanie Chang, M.D., M.P.H. Christine Chang, M.D. M.P.H.  
Director Task Order Officer 
Evidence-based Practice Program Center for Evidence and Practice Improvement 
Agency for Healthcare Research and Quality  Agency for Healthcare Research and Quality 
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Challenges in Conducting EPC Reviews of Behavior 
Change Interventions 
Structured Abstract 
Objective. This report describes the challenges faced by systematic reviewers in the Evidence-
based Practice Center (EPC) program when reviewing behavior change interventions, and 
considers whether current guidance is specific enough to address these challenges. 
 
Methods. A workgroup of members from EPCs, the Scientific Resource Center (SRC), and 
AHRQ was convened to describe systematic review methods for behavior change interventions 
in the EPC program and similar programs, and identify gaps in guidance. Complementary 
methods including a literature scan and key informant interviews were undertaken to reach the 
objectives. A literature scan was conducted to identify current guidance and methods literature 
on the inclusion of behavior change literature in systematic reviews. Interviews were held with 
thought leaders in the field to identify current practices and opinions on using behavior change 
literature. Workgroup members summarized information from the literature and interviews. 
 
Results. We identified specific challenges related to study selection (particularly in using single 
subject experimental designs), data extraction, risk of bias, strength of evidence, presentation and 
quantitative analysis. Challenges are particularly acute when fields are focused on identifying 
and describing heterogeneity in populations and treatment effects rather 
than identifying generalizable effects. Guidance is available, but the sources of guidance most 
used by the EPC program (EPC, Cochrane, and the National Institute for Health and Care 
Excellence) lack specificity in addressing these challenges. 
 
Conclusions. Challenge of reviewing behavior change literature exists at each step of EPC 
systematic reviews. A larger discussion is needed about how EPC program methods can meet the 
evidentiary needs and questions of decisionmakers, consistent with the program’s aim to provide 
accurate, independent, and scientifically rigorous information. Any methods approaches moving 
forward should address the specific needs of decision makers for using reviews of behavior 
change literature.  
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Background 
Objectives 

This white paper is the result of a scoping exercise that describes the challenges faced by 
systematic reviewers in the Evidence-based Practice Center (EPC) Program when reviewing 
behavior change interventions, and considers whether current guidance is specific enough to 
address these challenges. This lays the groundwork for consideration of next steps in methods 
development.  

Rationale  
For the purposes of this white paper, behavior change interventions are defined as 

interventions intended to change behavior at the individual level for the purposes of improving a 
health outcome. End-users of systematic reviews of behavior change interventions generally seek 
an improved understanding of which interventions work, for whom, and under what conditions.1 
In other words, the most useful systematic reviews address both causality and context: they place 
equal emphasis on whether an intervention works for anyone and in whom and under what 
circumstances it has an effect. Even for interventions that rely on explicitly tested biological 
mechanisms and do not require individual behavior change other than adherence to medication 
plans, effectiveness can be altered by variations in the dose, duration, and timing of the 
intervention.1 Systematic reviews for biomedical interventions generally control for rather than 
explain these sources of variation.2 Behavior change interventions include much greater 
complexity and therefore have many more sources of variation than biomedical interventions. 
Thus, behavior change interventions raise particular challenges in terms of answering questions 
of context-specific effectiveness.  

First, complexity is magnified significantly for behavior change interventions that rely on 
complex causal mechanisms requiring several intermediate changes before health outcomes 
improve. Second, actors at multiple levels (individuals, providers, systems, and policy) may all 
influence behavioral change: studies vary in the degree to which they account for the interplay 
among these actors and settings. Third, the longstanding debate on the relative weight and 
importance of these agents of change at different levels in influencing behavior change 
influences the types of designs and resultant information available to synthesize.3,4 Studies that 
focus on individual agency may use traditional experimental or quasi-experimental designs that 
are amenable to systematic reviews but produce relatively little information on the interplay 
between intervention and context. Studies that focus on context (often including qualitative 
components or qualitative design) may be limited in their ability to produce generalizable 
information. Fourth, studies do not always articulate or report on the components and 
characteristics of the intervention arm and any control arms, the theorized causal mechanism, 
and the fidelity of the intervention as implemented. Finally, the tools available to systematic 
reviewers (largely quantitative) to deal with heterogeneity are limited in their ability to explain 
context-specific effectiveness when primary studies do not articulate or report on mechanisms of 
change. 

We further refine behavior change interventions for this paper to specifically include 
interventions intended to change patient behaviors. Thus, in addition to the complexity of 
interventions that often involve multiple components and may require change at the health 
services level, patient behavior change interventions can be seen as incorporating the patient as 
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part of the intervention. In order to achieve the final health outcome targeted, such as reduction 
in mental health symptoms or avoiding diabetic complications, patients themselves must change 
the behaviors that contribute to worsening health states, or add behaviors that may improve 
health states, and sustain those changes over time. Behavior change for an individual is actually 
part of the intervention that leads to health outcomes and can be measured as “process” or 
intermediate outcomes (Figure 1). The mechanisms of change for individual behavior change, 
then, would include the psychological processes that interact within an individual to produce 
sustained behavior change. Accordingly, while a recent EPC methods paper published on 
systematic reviews of complex multi-component interventions2 and the on-going efforts to 
develop methods for complex interventions overlaps with and informs our discussions, our focus 
on patient behavior change interventions provides a unique contribution. However, a similar 
framework, and more familiar, could be constructed with an intervention box comprised of 
clinic-level behaviors (patient-centered medical home, for example), individual provider 
behaviors (behavior changes specific providers are required to adopt), and other contextual 
factors.  

Also concurrent with this project, a different workgroup is developing guidance for the 
potential contributions of non-randomized studies (NRS) to comparative effectiveness reviews, 
and how NRS should be treated in such reviews. Behavior change interventions are very often 
assessed with NRS designs. At the clinic level, NRS designs often include pre/post designs with 
or without comparators or interrupted time series. For patient behavior change interventions, the 
analogous study design is a single-subject research design (SSRD), although SSRDs can be 
either randomized or not randomized. This paper will explicitly examine implications of this 
study design for patient behavior changes.  

This workgroup was convened to consider whether there are methodologic challenges that 
are unique to, or more salient to, reviews of behavior change, and if so, whether existing EPC 
guidance documents adequately provide guidance for conducting systematic reviews of behavior 
change interventions. Each of the workgroup members has worked on reviews previously in 
which experts in behavioral research have suggested through peer or public review that the EPC 
methods are necessarily too limited to appropriately gauge the effectiveness of the primary 
literature in their field. We sought to determine whether this was true and whether any aspects of 
guidance warranted expansion or clarification.  
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Figure 1. Behavior change for individuals 
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Methods 
Overview 

A workgroup of members from EPCs, the Scientific Resource Center (SRC), and AHRQ was 
convened to describe systematic review methods for behavior change interventions in the EPC 
and similar programs, and identify gaps in guidance. Workgroup members participated in 
bimonthly teleconference calls to discuss project direction, assign tasks, and review draft 
documents. Complementary methods including a literature scan and key informant interviews 
were undertaken to reach the objectives. A literature scan was conducted to identify current 
guidance and methods literature on the inclusion of behavior change literature in systematic 
reviews. Interviews were held with thought leaders in the field to identify current practices and 
opinions on using behavior change literature. Workgroup members summarized information 
from the literature and interviews.  

Literature Scan 
 To identify literature that addressed methods for including studies of behavior change 

interventions in systematic reviews, we searched multiple databases including MEDLINE via 
PubMed, PsycInfo, and ProQuest. We used a series of iterative strategies in each database 
including controlled vocabulary and key word terms such as research design, evidence-based 
medicine/methods, epidemiologic methods, and systematic review; and searches of journals that 
report methodologic studies (e.g., Journal of Clinical Epidemiology, Behavioral Research 
Methods) along with key words such as methodology or protocol following items related to 
particularly relevant studies identified in the searches. We searched gray literature to identify 
guidance from organizations completing systematic reviews of behavioral studies. Organizations 
include the Cochrane Collaboration, the Campbell Collaboration, US Preventive Services Task 
Force (USPSTF), Community Preventive Services Task Force, and the NICE. We also searched 
the EHC library of methods-related papers and guidance and the list of Effective Health Care 
(EHC) Program published reviews. 

Investigators reviewed the retained materials for coverage of methodologic topics specific to 
the appraisal and synthesis of behavior change interventions. Data were extracted for each of the 
retained references to indicate methodologic topic coverage and record descriptions. We used a 
broad set of criteria to identify existing guidance and other relevant materials from the search 
results. We retained and categorized results as manuals, guidance, handbooks, or review 
methodology, with special attention to the materials authored or adopted by entities that assess 
behavior change interventions. We also retained supplemental publications that described the 
development or provided a detailed description of the guidance.  

We conducted a preliminary scan of AHRQ EHC reviews to identify example reports that 
address studies of behavioral-based interventions (Appendix A). Two staff members reviewed 
the key questions, scope, and methods and results of each to identify relevant reviews. We 
recorded whether or not each review included behavior change interventions and if those 
assessments were described in the methods section. 
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Review of AHRQ EHC Reviews  
The workgroup identified exemplar AHRQ EHC reviews that described various approaches 

to challenges of behavior change intervention reviews. Approaches to addressing behavior 
change interventions in reviews were summarized and are available in Appendix B. 

Key Informant (KI) Interviews 
We conducted open-ended interviews with six key informants for this project. Five were 

affiliated with universities in the United States or UK; one worked for the Centers for Disease 
Control and Prevention (CDC). One was chair of the methods group of the Campbell 
Collaboration at the time of the interview. All had several years of experience conducting 
systematic reviews of public health, behavior change, or educational interventions. Each KI 
completed an “EPC Conflict of Interest Disclosure Form” prior to being interviewed and no 
disclosed conflicts precluded participation of any of the invited organizations. A list of the key 
informants is provided in Appendix C. An interview guide was developed and used to prompt 
discussion during the interviews (Appendix D). The interview guide covered practices and 
challenges in conducting reviews of behavior change interventions including which study 
designs can be included, when to focus at the population versus the individual level, which 
questions should be answered by reviews of behavior change interventions, and whether or not 
behavioral interventions can be used to establish effects in systematic reviews. Investigators 
interviewed KIs about their experiences in producing reviews of behavior change interventions. 
All interviews were digitally recorded and transcribed and the transcripts were reviewed to 
identify and code key themes using NVivo software. The interviews focused on how and when 
these experts incorporated studies of behavior change interventions into systematic reviews. In 
addition, two KI interviews for another EPC Program Methods Workgroup on integrating bodies 
of evidence touched on relevant issues, so we included their feedback where appropriate.  
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Results 
Overview 

We sought to identify key challenges to conducting reviews of behavioral interventions under 
the EPC Program, and to assess whether the sources of guidance typically accessed by EPC 
investigators hold recommendations to address these challenges. We conducted a literature 
search as described above, and consulted with key informants. In the literature search, we 
identified 243 unique references. Of these, we excluded 142 from further analysis because they 
did not address behavior change intervention research or methodologic issues related to 
behavioral-based interventions. From the set of 88 relevant papers, we categorized 27 as 
handbook or guidance; the remaining documents were categorized as research (27) or review 
articles (34). We selected the subset of these that would most likely inform the practice of EPCs 
for analysis below in the text, but provide an overview of the totality of what is available in the 
Appendix.  

Documents ranged from publication guides, such as the extension of the CONSORT 
guidelines, to methods used by professional societies for their reviews and guidelines,5 to 
examples of detailed methods sections used at organizations that review behavior change 
interventions.6  

Relevant guidance exists in the Cochrane Handbook, the USPSTF Methods Guidance, and in 
the NICE Guidance, although none of it claims to speak directly to the issues of behavior change 
interventions as distinct from other interventions. Of note, the Cochrane Handbook, particularly 
recognizes the challenges in conducting reviews that are almost exclusively or exclusively 
composed of non-RCTs, noting that these are “much more difficult than carrying out a 
systematic review of randomized trials.”7 The Cochrane Handbook sections on Special Topics is 
of particular use to the reviewer of behavior change interventions, as it includes guidance on the 
use of non-randomized trials, patient-reported outcomes, qualitative research, and public health 
and health promotion. 

The USPSTF provides perhaps the most direct discussion of methods in their document on 
how to assess behavioral counseling research. They identify several key challenges to applying 
USPSTF systematic review methods, which overlap somewhat with the challenges our team 
identified. These include: 

• Study populations that may be inadequately characterized to assess risk or that are 
extremely heterogeneous 

• Need to assess feasibility issues, including ease of enrollment 
• Outcomes and assessment issues, including the challenge of identifying adverse effects of 

behavioral interventions, and the use of multiple outcome measures to assess a common 
construct 

Although the guidance recognizes these challenges, no solutions are provided for systematic 
reviewers. Instead, the recommendations sections focuses primarily on making recommendations 
to behavioral researchers in terms of how to conduct and report their research to make it more 
amenable to reviews.  
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Specific Methodologic Challenges Faced by Investigators 
Conducting EPC Reviews of Behavior Change Interventions 
and Available Guidance  

Below, we describe methodologic challenges as they pertain to study selection, data 
extraction, risk of bias assessment, strength of evidence and presentation, including applicability. 
These results reflect the experience of our workgroup, information from the literature and the 
thoughts of our key informants. 

Scope and Key Questions 

Challenges 
As described above, the most relevant questions for stakeholders in reviews of behavior 

change interventions are often less focused on what interventions work at an overall population 
level, but rather which interventions work best under which circumstances for which individuals 
or target groups. Theoretical models often have been developed to make the case for an 
intervention approach and the intervention may be available, but may have suboptimal outcomes 
unless appropriately targeted, or appropriately modified for fit to an individual who is 
undertaking the behavior change. Thus, the key questions might need to be disproportionately 
focused on subgroup analyses in some reviews in the behavioral literature.  

In the same way, many behavior change interventions are multi-component and complex, and 
it would be reasonable to conduct reviews either of the complex intervention’s effectiveness 
overall, or to try and tease apart the degree to which individual components drive positive 
outcomes. This determination drives the choice of key questions and ultimately the scope of the 
review.  

Available Guidance  
The USPSTF procedure manual describes guidance for the inclusion of contextual questions 

within the scope of a review. These address important issues that require a valid assessment but 
not necessarily a systematic review. This information though is not reported as systematic 
results, but provide context and are described in the background and discussion and may be 
helpful in providing additional information on the circumstances in which certain interventions 
may be most effective.  

Study Selection 

Challenges 
Study selection criteria typically are based on a predefined set of PICOTS, including for 

example pre-specifying a particular clinical population of interest. The full population serving as 
a target for a behavioral intervention may be defined more by characteristics and symptoms that 
cross clinical populations than by individual disease entities or syndromes, making searches 
broad and often unwieldy. Furthermore, the study design specification is often a challenge in 
reviews of behavior change interventions for the simple reason that there may be few RCTs or 
even comparative studies at all, with a frequent preponderance of single-subject design studies. 
The decision of whether to include and how to assess single-subject design research is 
complicated by a lack of guidance on how to do so. Because single-subject designs can take 
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many forms, and are commonly misunderstood in medical research, we described single-subject 
experimental designs (SSED) in some detail below. Finally, PICOTs for health system level 
behavior change interventions may suffer from “square peg in a round hole” syndrome, since the 
PICOT components alone may not capture the many pathways and processes associated with 
behavior change. Issues related to PICOT definitions may be better addressed on a case-by-case 
basis, but the EPC program can consider if broad brush stoke guidance, tips, or best practices 
would be useful. 

Uncontrolled Studies 
Observational studies without a control group are often included in EPC reviews of medical 

interventions in order to assess rare adverse events. RCTs are often too small to detect very rare 
events, and subjects who are more susceptible to adverse events due to age or pre-existing 
medical conditions are usually excluded from RCTs. However, including uncontrolled studies in 
systematic reviews to estimate efficacy is controversial. In behavioral research fields, RCTs may 
be difficult to implement for several reasons. Consumer pressure for access to a treatment may 
discourage the use of a control group. For example, it is most effective to intervene with children 
with ASD as soon as diagnosed;8 many parents would not tolerate their child being assigned to a 
wait list or no treatment.  

Conference Abstracts 
These summarize presentations and posters presented at scientific conferences. Such 

presentations do not undergo the rigorous peer review required by academic and professional 
research journals, and often do not include important information needed for EPC reviewers to 
assess the quality, applicability, and generalizability of the study. However, in fast-evolving 
fields, they may be the only results available on a specific new intervention or special 
population.  

Inclusion of Single-Subject Experimental Design Studies 
Single-subject experimental designs (SSED) have been used for the past 25 years to study 

behavior change interventions targeting children with various psychological, psychiatric, and 
physical conditions.9 Single-subject designs have recently been introduced for medical research; 
AHRQ published a user’s guide for the biomedical field in early 2014.10 In clinical medicine, so-
called N-of-1 RCTs are multiple crossover trials, usually blinded and randomized, conducted in a 
single patient. More diverse single subject methods are used in the behavioral field, including 
reversal designs, multiple baseline designs, and designs with alternating treatments.11 
Importantly, SSED studies in the behavioral field usually involve more than one individual.12 
The intervention is applied to several subjects (usually fewer than 10) utilizing the same protocol 
and manual to maintain fidelity. In that way, researchers may isolate patient characteristics 
associated with improvement on an outcome.  

Although not appropriate to determine overall effectiveness at the population level of an 
intervention, SSED have numerous important strengths. They may be conducted when an RCT is 
unfeasible because it is unethical to withhold treatment from a group. Also, they may be less 
expensive to conduct than RCTs and thus used to conduct important research when resources are 
lacking. Others use SSED based on the philosophical position that the best control for an 
individual patient is that same patient. In an era where patient-centered research is paramount, 
their focus on the effect of patient characteristics and specific intervention components may add 
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depth and breadth to AHRQ systematic reviews, which often include Key Questions on special 
populations, timing, dosage, and program characteristics. Still, if SSED studies are to be 
considered for future inclusion in AHRQ systematic reviews, several important issues must be 
addressed. One KI noted a current project to develop Bayesian methods to estimate whether N-
of-1 studies approximate results from RCTs. 

Two KIs had included single subject research in their SRs, with a particular focus on 
capturing details of contexts under which specific interventions could be effective; all KIs had 
included other non-RCT designs. One KI’s SR on alcohol policy even included an ethnographic 
study. One informant used separate teams in parallel to review the RCTs and the non-RCTs and 
abstract data simultaneously. This is done to avoid any bias that might come from knowing the 
results of one set of studies earlier.  

Available Guidance  
SSED typically have been excluded from EPC systematic reviews due to issues of statistical 

power and generalizability to a wider population. In fact, a 2010 AHRQ-funded project testing 
an instrument to classify study designs did not include single subject studies.13 The section on 
non-randomized studies in the Cochrane Handbook includes guiding questions to help 
investigators classify studies into different designs, but is limited to the “classic” designs in 
biomedical literature, excluding, for example, stepped-wedge, time series or single-subject 
experimental design. There is no information available on how to include single-subject 
experimental design studies, including assessing risk of bias and incorporating into an overall 
synthesis. Similarly, the EPC methods guide on risk of bias assessment includes a taxonomy of 
study types, but does not include single-subject experimental design. 

One KI reported that the next version of the Cochrane handbook will include a chapter on 
qualitative research, although it was unclear if, when, and under what circumstances this would 
be done.  

The EPC Program described a “best evidence” approach for study selection for a review.14 
This entails weighing the trade-offs in risk of bias, applicability, replication, conclusiveness, and 
overall strength of evidence. While potentially applicable to behavior change intervention 
reviews, offers a general approach without more specific considerations for study types that may 
be considered higher risk of bias.  

Data Extraction 

Challenges 
Reviews of behavior change interventions often face a greater data extraction burden than 

reviews of drug interventions. At a very practical level this occurs, for example, when a drug can 
be described by a limited set of variables (e.g. name/chemical composition, dosage, frequency of 
administration) while a behavior change intervention may include many more components. This 
is a particular challenge when, as previously described, individual interventions are further 
tailored to the individual and therefore may have multiple forms or iterations. Unlike drug 
studies (but often similar to surgical or medical device interventions), the qualifications and skill 
level of the intervention provider(s) may also be important and should be captured in the data 
extraction. A study’s attention to measuring fidelity to the intervention protocol should also be 
extracted including the specifics of how fidelity was assessed. Because of the additional 
information required to assess even simple single component behavior change interventions, full 
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journal articles reporting study design and results are generally required even to assess inclusion, 
eliminating the benefit of initially reviewing abstracts.  

Furthermore, the number of outcomes of interest is often substantially higher in behavior 
change studies, including individual components of behavior change measures in addition to 
overall assessments. Target outcomes are frequently individually established. Reviewers report 
little success in limiting the number of outcomes of interest with the help of content experts. This 
is very likely a reflection of a point raised by KIs that there is frequently little consensus among 
experts as to which scales or measures are most appropriately used in any given behavior change 
field to assess important outcomes. Whereas in many medical interventions outcomes such as 
mortality or specific morbidities are objectively determined and dichotomous, outcomes of 
interest in behavioral research are often assessed by patient self-report questionnaires or 
behavioral observations, with continuous outcomes. The degree to which these outcomes are 
validated varies substantially.  

In childhood research, for example, there are many validated instruments used to measure the 
same construct such as social skills or adaptive behavior. KI who raised the issue agreed that 
translating into an effect size for the purpose of meta-analysis was considered acceptable in the 
educational and psychology fields, provided that the results were translated into meaningful 
information for the practitioner.  

Thus the data extraction process, particularly around description of the intervention and the 
outcomes, is frequently substantially greater in behavior change reviews than in biomedical 
reviews. Potentially greater time and effort may be needed to identify and specify interventions 
and their components can have significant impacts on timeliness. However, scaling down the 
scope of a review in response may affect the relevance and usefulness of a systematic review.  

Available Guidance  
The EPC program is currently working to establish minimum reporting elements to describe 

complex interventions, and these may be used to guide date extraction processes. The Cochrane 
Collaboration has also been attending to this issue. However, since behavior change 
interventions can occur at any one of several levels of a health system, without actual published 
material it is unclear whether such guidance will be sufficient to address SRs evaluating patient 
behavior change interventions. 

The Cochrane Handbook and EPC Program methods guidance15 also addresses patient-
reported outcomes, and recommends specific considerations when assessing outcome measures 
for a review. Both note that systematic reviewers need to be able to assess the reliability and 
validity of outcome assessment tools to assess the risk of biased results. This implies a basic 
understanding of questionnaire development and validity literature can provide the background 
needed to assess whether or not an outcome assessment tool is reliable and has been validated. 
However the guidance does not specify minimum expectations for a valid and validated measure 
for inclusion in reports. Guidance does not also specify the extent to which reviewers should 
confirm the validity of outcomes measures and does not require expertise in measure 
development and validity. 
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Risk of Bias Assessments 

Challenges 
Investigators on the team and KIs report an absence of established tools appropriate for 

assessing risk of bias in behavior change interventions. Underlying this lack of specific tools is 
disagreement in terms of what constitutes high quality behavior change research overall, 
including lack of consensus on which study designs are most appropriate (e.g. RCTs versus 
observational). As a result, there is some uncertainty as to whether the study design and rigor 
hierarchy accepted for biomedical research should be adopted across behavior research as well or 
whether a different model is best adopted. This includes disagreement about whether blinding is 
an essential element for risk of bias assessments in the behavior change literature and whether a 
behavior change study can have low risk of bias in the absence of blinding. This idea mixes 
concepts of study rigor with feasibility, reflecting the perceived difficulty of implementing good 
blinding procedures in behavior change studies.  

Lack of Blinding  
Bias can arise from lack of participant and personnel blinding to assignment and from lack of 

blinding of outcome assessors. For behavior change interventions, it may be difficult, and 
sometimes impossible, to blind participants and personnel because they often involve extensive 
patient and provider interaction and awareness of treatment components. Nonetheless, some 
outcomes such as objective cognitive assessments can be evaluated by blinded outcome 
assessors. For other outcomes such as self-reported symptoms, the risk of bias is compounded by 
the lack of patient or personnel blinding of assignment. The inherent difficulties of achieving 
patient or personnel blinding in behavioral interventions mean that many behavioral 
interventions may be rated as having a higher overall risk of bias than interventions that can 
more easily blind patients or personnel. 

If blinding, regardless of feasibility or appropriateness, is an important measure of rigor, then 
by definition, many behavior change interventions can never be assessed with the highest rigor. 
Some SR approaches, such as that espoused by the US Preventive Services Task Force, exclude 
studies with a high risk of bias. In such cases, behavioral interventions may be disproportionately 
excluded from the body of evidence, resulting in instances where the review is unable to make a 
conclusion because of the lack of high-quality evidence. One must ask the question of “why 
bother” with a risk of bias assessment in which the assessment is dictated by the field, not by the 
study conduct. Certainly, some behavior change studies have used unique and creative methods 
of maintaining patient and provider blinding,16 these methods are often difficult to implement 
and are not commonly used. Thus, researchers are currently struggling with the question of 
whether key sources of bias in behavior change interventions center around blinding as often is 
the case in medical interventions, or whether other factors should carry more weight in assessing 
risk of bias. We did not find consensus on this issue.  

Fidelity 
Although the risk of performance bias, due to lack of fidelity, is not unique to behavioral 

interventions, behavior change interventions may include more intervention elements or 
intervention elements with a high degree of potential customization. In such interventions, the 
risk of performance bias may be elevated when fidelity to core and planned interventions is not 
monitored during the course of the intervention.  
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Rating Study Quality of SSED 
Factors that increase internal validity of SSED include dual assessment of observed 

outcomes, inter-observer reliability, and collection of data at multiple time points in the absence 
or presence of the behavior change intervention. However, no quality rating instrument has been 
widely accepted. In 2008, Logan and colleagues published a 14-item instrument developed to 
rate the quality of an SSED study as strong, moderate, or weak.17 This instrument assesses 
aspects such as sufficient description for replicability, blinding of outcome assessment, and 
measure variability during the baseline period. The authors suggest that a high quality SSED will 
include at least three patients and five data points in each phase. Other important issues such as 
random allocation, loss to follow-up, and data missing at different time points are not addressed 
by the instrument. Logan et al. also proposed a five-level hierarchy of evidence for SSEDs, with 
N-of-1 RCTs at the top. In 2013, Tate and colleagues published the RoBiNT Scale, another 
instrument for rating quality.18 It includes 15 items in all, split in two subscales for internal and 
external validity, respectively. The first scale includes items on randomization, sampling, and 
blinding and the second scale focuses on aspects of thorough reporting and data analysis. Both 
the Logan et al. instrument and RoBiNT have displayed good construct validity and inter-rater 
reliability. Notably, both instruments go beyond traditional risk of bias (internal validity) 
concerns of instruments such as the Cochrane RoB tool to evaluate replicability17 external 
validity.19 SRs that use tool such as the Cochrane RoB instrument for trials and RoBiNT for 
SSED for the same evidence base will need to address the lack of concordance in underlying risk 
of bias criteria. 

Available Guidance  
None of the typically used sources of guidance provide risk of bias tools for use in the full 

range of study designs seen in the behavioral literature, although tools designed for cohort 
studies can often be adapted for this use. EPCs have typically developed their own approaches 
and use of the newest guidance on risk of bias does provide a bank of questions20 that can be 
used for this purpose. Nonetheless, a determination of the applicability of approaches for 
assessing other study designs such as the SSED is currently unavailable.  

Synthesis 

Challenges  
Although a detailed review of all the issues related to synthesis, including quantitative 

analysis, in reviews of behavior change interventions is beyond the scope of the current 
manuscript, one increasingly important issue involves the use of patient-reported outcomes. 
Behavior change interventions often involved the use of patient-reported outcomes. Patient-
reported outcomes for behavior change interventions generally involve continuous measures and, 
for many outcomes, many different continuous measures exist purporting to assess the same (or 
at least similar) underlying constructs. Existing guidance recommends against combining 
measures of different underlying constructs, but does not make specific recommendations about 
how to make these determinations. Additionally, existing guidance recommends using the 
standardized mean difference (SMD) to combine different continuous measures of the same 
construct in meta-analysis, but also states that the use of SMDs may be problematic for this 
purpose in certain situations.7,21  
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Complex or Multi-Component Interventions 
In order to determine which intervention components are driving effectiveness and identify 

standardized effect measures, statistical techniques such as SEM or other multivariate and 
modeling analysis methods are often employed. Additionally, these types of analyses of multiple 
treatment components require statistical adjustment for multiple comparisons in order to ensure 
that statistical assumptions are met. While some of these analytic approaches to multi-component 
interventions are described in recent AHRQ publications, existing guidance does not specifically 
address analytical approaches applied to behavior change interventions,2 leaving reviewers with 
little guidance on what data points to extract.       

Available Guidance  
The Cochrane Handbook examines the issue of multiple patient-reported outcome measures 

used for a particular construct that must be somehow synthesized. The guide states, 
“Investigators must … fall back on intuitive decisions about the extent to which different 
instruments are measuring the same underlying construct. For example, the authors of meta-
analysis of psychosocial interventions in the treatment of pre-menstrual syndrome faced a 
profusion of outcome measures, with 25 patient-reported outcomes reported in their nine eligible 
studies. They dealt with this problem by having two investigators independently examine each 
instrument – including all domains – and group them into six discrete conceptual categories; 
discrepancies were resolved by discussion to achieve consensus. The pooled analysis of each 
category included between two and six studies.” 

A number of organizations and texts provide support for and guidance in quantitative 
synthesis of behavioral interventions, particularly traditional meta-analysis. The Campbell 
Collaboration, for example, emphasizes meta-analysis with a focus on calculating standardized 
effect sizes, given the heterogeneity of outcome measures commonly assessed in behavioral 
studies. Decisions about when and under what circumstances to combine studies quantitatively, 
particularly in the presence of heterogeneous outcome measures or populations may warrant 
some discussion at the program. The question may not just be how much heterogeneity is 
acceptable or not acceptable, but also how to identify the range of outcome responses across the 
populations so that effective responses are not washed out of the information. 

Cochrane Chapter 9.2.3 on standardized mean differences provides guidance on the 
calculation of standardized mean differences, but concludes that methods of interpretation of 
SMDs remain unsatisfactory, although as we note, these approaches are often the best available 
for behavior change intervention reviews. They do specify that methods for synthesizing 
qualitative methods are evolving but not recommend at this time (e.g., meta-ethnography). 

The EPC Program has embarked on methods work in integrating randomized and non-
randomized bodies of evidence in a review. While it may be helpful to the program, it may not 
apply as directly to behavior change interventions.  

Strength of Evidence  

Challenges 
Given the types and limitations of behavior change intervention research – including study 

designs for which the EPC program does not have a risk of bias tool consistently used across the 
program – incorporating behavior change studies into strength of evidence assessments is 
particularly challenging. Other challenges include the frequently substantial variation in the 
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interventions across the studies, and the wide range and number of individual outcome measures 
used, which complicate decisions about when to lump or split studies for SOE assessments.  

Other organizations have developed SOE-type systems specifically describing 
recommendations for incorporating SSED, but none of these organizations is one that EPCs 
would be likely to refer to for systematic review methodology (see below). Therefore, while 
these methods exist, they have not been vetted for use in EPC reports and would be unlikely to 
be adopted (and indeed have no been in relevant reports).  

For example, Horner et al.22 suggested the following criteria be met for a behavior change 
intervention investigated by SSED to be considered “established,” which is their highest 
classification: 

 
“[1] a minimum of five SSED studies on the treatment have been published in peer-
reviewed journals that meet minimally acceptable methodological criteria and document 
experimental control; (2) the studies are conducted by at least three different investigators 
across three different locations; and (3) the studies include a total of at least 20 
participants.” 
 

The National Autism Center used very similar criteria in its recent National Standards Report 
(NSR).6 An intervention may be rated as “established” if there were at least “4 single subject 
experimental design (SSED) studies with a minimum of 12 total participants for which there are 
no conflicting results” or “6 SSEDs with a minimum of 18 total participants with no more than 
one study reporting conflicting results” as long as these studies scored three or higher on a five 
point quality measure developed by the NAC. NAC classified 11 behavior change interventions 
for autism as established. These conclusions are in marked contrast with the recent AHRQ 
funded systematic review on the same topic, which found insufficient evidence of efficacy for all 
behavior change interventions except one early intervention model, classified as low SOE. As 
this example demonstrates, varying standards can lead to conflicting results in different reviews 
of the same topic, leading to a potential lack of confidence in SR methods and results.   

The American Psychological Association23 and the CDC provide guidance on incorporating 
the results of single subject research into SRs that included other study designs; however, there is 
no consensus in this area or validated method of rating Strength of Evidence (SOE) in such 
cases. 

Available Guidance  
Overall, guidance for questions that are associative rather than causal, and aimed at 

understanding context or context-specific effectiveness is not well developed. Strength of 
evidence techniques and guidance for questions answered by non-causal quantitative methods, or 
qualitative methods to gain insight into contextual issues are not articulated. Further, while not 
yet published, strength of evidence methodology for qualitative research, CerQUAL, was 
presented at a recent GRADE DECIDE conference in June 2014. The discussion for Question 2 
of this paper also mentioned approaches and techniques for evaluating a body of evidence based 
on SSED.  

The EPC Program recently published updated guidance for strength of evidence assessment, 
but does not describe particular considerations for different types of bodies of evidence, and how 
to translate strength of evidence grades for population-level research to individuals, local 
settings, systems, or healthcare providers. 
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None of the guidance documents examined included guidance about how best to evaluate or 
to include SSED in a strength of evidence assessment.  

Presentation of Results and Conclusions, Including Applicability 

Challenges 
Because behavior change interventions can involve complex patients, complex interventions, 

or both, presenting results and conclusions can be challenging. In quantitative synthesis, effect 
measures are commonly standardized and lack immediate clinical interpretability. In many cases, 
quantitative synthesis is not possible, and with significant variation in studies and outcomes, 
tables and descriptions become long and may seem to lack synthesis. Since results may be 
organized in several reasonable ways, guiding the reader by providing general text outlining the 
organization becomes more important.  

Applicability and Generalization  
Studies used in behavior change studies often rely on convenience samples and a small 

number of patients.12 Thus, the results are not generalizable to the entire population living with a 
particular condition and it may be reasonable to suggest that they may not be appropriate for 
obtaining overall estimates of effect. Applicability is difficult to assess. Indeed, the challenge is 
in defining what is a “representative population” for a particular behavior change intervention. 
SSEDs are a relatively extreme illustration of this problem. Some behavioral researchers suggest 
that SSED has so-called “logical generalizability” meaning that once SSED studies have been 
replicated many times, the results are applicable to patients with similar characteristics to those 
enrolled. This would, in turn, help describe the population the sample represents. This concept 
has not been validated empirically12 but in theory, the SSED literature could be compiled to 
address subpopulations of special interest in systematic reviews. Of course, subject selection and 
characteristics would need to be described with replicable precision in the SSED articles. 

Generalizability for SSEDs may also be conceived of as across settings for one individual 
rather than across individuals and if this approach is used, it should be clearly specified in 
systematic reviews. One KI suggested that SSEDs are best used when the goal is to understand 
how a behavioral intervention works for one individual. For example, an SSED may vary the 
settings in which the intervention is used – the clinic, at home, at school, at a grocery store – for 
evidence of the learning process underway and that the behavior change intervention is 
generalizable to multiple settings.  

SSEDs are an extreme form of the broader issue of whether generalizability as generally 
conceived is a logical aim for conditions or syndromes that are highly heterogeneous. Such 
heterogeneity is often due to the multiple pathways through which a condition or syndrome 
develops. Or the heterogeneity may be due to the complexity of the existing patient 
characteristics present at the time the intervention is fielded that create the patient conditions 
within which intervention interacts to effect change. The presentation of results that don’t 
conform to the standard of identifying a main effect size that combines the effects in individual 
studies is challenging. Reviews of behavior changes interventions are likely to have greater 
emphasis on subsets than a main effect, multiplying the need for the number of individual results 
presented in the text and complicating the ability to present a straightforward message. 
Applicability by patient patterns is not as easily incorporated by guideline developers into broad 



16 

guidelines, and may be more challenging for clinicians to use and apply. More particular 
findings, and the guidelines that would result, are more challenging to effectively communicate.  

Available Guidance 
The EPC methods guide indicates that applicability may depend on end-user needs, and the 

type of review question. Thus it recommends consultation with stakeholders to identify the most 
important factors that may affect applicability. The approach to assessing applicability in the 
EPC methods guide24 includes using elements of the PICOTS to assess and judge applicability of 
individual studies and the body of evidence. These elements can inform judgment about 
differences in treatment outcomes, related to effect modification, variance in absolute benefits 
and harms, and generalizability to everyday practice. Factors affecting applicability and 
differences between the review evidence and ideally applicable evidence should be described to 
assist decisionmakers.  

The Cochrane Methods Guide7 also notes the importance of identifying effect modifiers, 
differences in baseline risk, and identifying important variation across populations. Guidance 
recommends identifying groups with varying risk in the summary of findings table, and when 
making an assessment of applicability consider whether why evidence should not be applied to a 
particular patient. Important areas of variation that may limit applicability include biologic 
variation, context and culture, adherence, and values and preferences.  

This guidance provides a general and flexible approach. Investigators can include other 
elements relevant to complexity seen with behavioral interventions. Forthcoming guidance 
related to complex multicomponent interventions may inform these efforts.  
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Summary and Implications 
EPCs are conducting a growing number of reviews focused on behavior change literature. 

Behavior change interventions are used across a variety of health-related conditions, often in 
heterogeneous populations. Multiple outcomes may be studied, with outcomes individualized to 
the patient, and important outcomes may compete (for example, trading pain reduction for 
function). Interventionists often follow an approach that is theoretically and philosophically 
based, but modify the intervention to accommodate the needs and the interests of the individual, 
thus the interventions may be adapted to individuals within the studies. In addition, behavior 
change interventions are also intended to effect changes in how health care is provided to 
improve patient outcomes. These interventions are sometimes targeted to providers at the 
individual level, but may also involve system-level changes that aim to engineer systems that 
nudge or support individual behavioral changes. The nature of behavior change interventions 
make aggregation, synthesis, and communicating important findings of systematic reviews 
challenging. 

Issues that create challenges in synthesizing behavior change literature arise in all main 
components of reviews, including setting the scope and key questions, study selection, data 
extraction, risk of bias, strength of evidence and presentation of results and conclusions. These 
issues are related in part to an overlapping but different set of study designs for which 
established guidance and methods are at times a poor fit (e.g. NRS), and for some even non-
existent (e.g. SSED). There may be few RCTs or prospective studies available to review, and 
studies that are conducted may be small. Common study designs, analytic approaches, and the 
language used to describe behavior change intervention studies may be specific to the particular 
field and not clearly described in existing EPC methods.  

In addition, many behavior change interventions are targeted to symptoms, rather than 
clinical conditions, and may be used and studied across a range of diagnosable conditions. 
Likewise, a particular symptom may be targeted by multiple behavior change interventions. The 
decision to focus on a symptom or an intervention and the range of conditions involved increases 
the complexity of the context and has implications for how to involve an appropriate range of 
stakeholders in the systematic review process. The prevalence of the use of multiple outcomes, 
which must be standardized for interpretation, adds to the difficulties. More fundamentally, 
though, the challenges arise from synthesizing bodies of literature focused not on obtaining 
average effects across generalizable populations, but on identifying and describing heterogeneity 
in treatment effects and populations.  

Ultimately, the issue of whether useful information can be identified rests on strength of 
evidence. Under the traditional strength of evidence paradigms based on Bradford Hill 
guidelines, causal strength of evidence is determined by two factors – one is the confidence in 
the estimate of effect and the second is on the likelihood that additional research will change the 
findings. Low strength of evidence reflects limited confidence that the estimate of effect lies 
close to the true effect and that additional evidence is needed before concluding either that the 
findings are stable. In most cases, these two factors are in alignment. However, in the behavior 
health field, the study designs may limit the ability of the reviewer to conclude causality using 
only strong Bradford Hill guidelines, and future research is unlikely to provide any greater 
confidence, making it a challenge for decision-makers who must make decisions under such 
great uncertainty.  

In addition, the question posed by a systematic review may be at odds with the focus of the 
studies themselves. For example, while policy makers may want to know about the overall 
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comparative effectiveness of two interventions, the individual studies available to answer that 
question are instead often designed to focus on explicating the context in which the intervention 
is most effective. Forcing these studies into a synthesis approach that seeks an overarching effect 
in generalizable populations may miss important contextual questions that are considered 
important in the field. A focus on individualized outcomes is contrary to the usual conclusions of 
RCTs in which inferences are made at a generalizable, group or average level. Some of the 
literature our team identified published by other investigators and review groups suggested that 
in evidence-based practice the usual study design hierarchy may be inappropriate for studying 
the effectiveness of some behavior change interventions and is, in fact, “upside down.”12 In this 
view, the assumption that a sample does or should reflect a broad population with a defining 
clinical condition may be inappropriate and non-RCTs are preferred. Any differences observed 
in treatment effect are as likely to be about heterogeneity in the population as about treatment 
effects overall, especially in smaller studies, which are common in intensive, behavior change 
interventions. By the same token, a lack of observed effect may be due to heterogeneity masking 
a true effect in specific subgroups when an average effect is calculated. This philosophy is at 
odds with a system of risk of bias assessment and strength of evidence that prioritizes RCTs.15,25  

Given these limitations and uncertainty, the question remains as to whether systematic 
reviews can synthesize evidence in a way that is more helpful to decision-makers. Such an 
approach might place greater emphasis on research that provides contextual information, and 
may require use of a larger variety of study designs, and a different approach for assessing 
SOE.26 

While the current EPC guidance is intended to be applicable to all types of interventions, it 
does not specifically address differences in reviewing behavior change literature and does not 
provide advice on a number of issues, including an agreed upon approach to determine when 
populations and outcomes are similar enough to combine quantitatively, what additional 
measures of quality/risk of bias may be particularly important (e.g. fidelity), whether SOE 
grading can accommodate the need to distinguish between lower levels of evidence to help 
decision-makers. In the absence of guidance, methodological work in these specific areas may 
provide investigators more specific and relevant considerations for a more consistent approach 
for the program.  

Future Directions 
The Workgroup for Intervention Development and Evaluation Research (WIDER) issued 

recommendations to improve the reporting of behavior change interventions, specifically calling 
on studies to provide a detailed description of interventions in published papers, clarify the 
assumed change process and design principles, provide access to intervention manuals/protocols, 
and provide a detailed description of active control conditions.27,28 These recommendations, if 
widely adopted, will yield substantially greater amounts of relevant information and will help 
systematic reviews answer the question of context-specific effectiveness, perhaps with existing 
quantitative tools. The uptake of these recommendations is yet untested. In the meantime, end-
users of systematic reviews seek actionable information now on behavior change interventions.  

Our workgroup identified three main opportunities for additional methods work. First, 
investigators can explore opportunities to shape reviews to incorporate and focus on context and 
“which interventions work best under which circumstances for which individuals or target 
groups.” Second, investigators can pilot methods and approaches in EPC program systematic 
reviews. Finally, the program is preparing to launch methods work in complex interventions, 
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which is potentially applicable to behavior change interventions. This is an opportunity to 
leverage this work, and ensure applicability to a range of complex interventions, including 
behavior change interventions. As patient-centered outcomes research becomes more dominant 
in the field, the idea of synthesizing literature that focuses on describing heterogeneity more than 
reaching an overall estimate of effect is appealing but brings with it the challenges noted in this 
white paper. A decision to move in that direction requires examination of the methodologic 
issues raised here.  

 
 
 

 
 
 
 
 
 

Key Observations 
• Challenges of reviewing behavior change literature exist at each step of EPC 

systematic reviews. 
• Challenges are particularly acute when fields are focused on identifying and describing 

heterogeneity in populations and treatment effects rather than identifying generalizable 
effects. 

• A larger discussion is needed about how EPC program methods can meet the 
evidentiary needs and questions of decisionmakers, consistent with the Program’s aim 
to provide accurate, independent, and scientifically rigorous information.  

• Any methods approaches moving forward should address the specific needs 
of decision makers for using reviews of behavior change literature.  
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Appendix A. AHRQ EHC Program Reports Including Studies  
of Behavior Change Interventions 

 
Report Examples of Behavioral Interventions Addressed 

Interventions to Modify Health Care Provider Adherence to Asthma Guidelines (May 
2013)1 

Audit and feedback, education, organizational change 

Primary Care Management of Abnormal Uterine Bleeding (March 2013)2 Behavioral and lifestyle interventions--exercise, diet 
Breathing Exercises and/or Retraining Techniques in the Treatment of Asthma: 
Comparative Effectiveness (September 2012)3 

Breathing techniques 

Treatment for Depression After Unsatisfactory Response to SSRIs (April 2012)4 CBT and other psychotherapies 
Noncyclic Chronic Pelvic Pain Therapies for Women: Comparative Effectiveness 
(January 2012)5 

CBT, comprehensive therapy 

Comparative Effectiveness of Psychological Treatments and Pharmacological 
Treatments for Adults with Posttraumatic Stress Disorder (April 2013)6 

CBT, exposure therapy, narrative therapy, cognitive processing, other 
psychotherapies, relaxation 

Child Exposure to Trauma: Comparative Effectiveness of Interventions Addressing 
Maltreatment (April 2013)7 

CBT, family therapy, psychotherapy, hypnosis 

Interventions for the Prevention of Posttraumatic Stress Disorder (PTSD) in Adults 
After Exposure to Psychological Trauma (April 2013)8 

CBT, psychological interventions, hypnosis, education 

Interventions for Adolescents and Young Adults with Autism Spectrum Disorders 
(August 2012)9 

CBT, social skills, job training 

Screening, Behavioral Counseling, and Referral in Primary Care to Reduce Alcohol 
Misuse (July 2012)10 

Counseling, support 

Screening and Diagnosing Gestational Diabetes Mellitus (November 2012)11 Diet modification  
 Comparative Effectiveness of Bariatric Surgery and non-Surgical Therapy in Adults 
with Metabolic Conditions and Body Mass Index of 30 to 34.9 kg/m2 (June 2013)12 

Diet, exercise, counseling, education 

 Recurrent Nephrolithiasis in Adults: Comparative Effectiveness of Preventive 
Medical Strategies (July 2012)13 

Dietary therapy 

Comparative Effectiveness of Therapies for Children with Autism Spectrum 
Disorders (April 2011)14 

Early intervention, CBT, social skills, play and interaction-focused 
interventions 

Critical Analysis of the Evidence for Patient Safety Practices (December 2011)*15 Education, audit and feedback 
Closing the Quality Gap Series: Prevention of Health Care-Associated Infections 
(November 2012)16 

Education, audit and feedback, organizational change  

Closing the Quality Gap Series: Medication Adherence Interventions: Comparative 
Effectiveness (September 2012)17 

Education, coaching, social support 
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Report Examples of Behavioral Interventions Addressed 
Long-Term Care for Older Adults: A Review of Home and Community-Based 
Services Versus Institutional Care (November 2012)18 

Education, counseling 

Closing the Quality Gap Series: Medication Adherence Interventions: Comparative 
Effectiveness (September 2012)*17 

Education, counseling, behavioral interventions, reminders, rewards, etc., 
variation in usual care,  

Strategies to Prevent Weight Gain Among Adults (March 2013)19 Education, exercise, diet 
Strategies to Reduce Cesarean Birth in Low-Risk Women (October 2012)20 Education, relaxation, social support, doula, audit and feedback 
Quality Improvement, Diabetes (September 2004)*21 Education, self-management 
Comparison of Characteristics of Nursing Homes and Other Residential Long-Term 
Care Settings for People with Dementia (October 2012)22 

Education, storytelling, group therapy, sensory stimulation, personalized 
care protocols 

Literacy Interventions and Outcomes, Update (March 2011)23 Education, support 
Treatment to Prevent Fractures in Men and Women with Low Bone Density or 
Osteoporosis: Update of a 2007 Report (March 2012)24 

Exercise 

Comparative Effectiveness of Treatments to Prevent Fracture in Men and Women 
with Low Bone Density or Osteoporosis Fractures (December 2007)25 

Exercise 

Treatment for Restless Leg Syndrome (November 2012)26 Exercise  
Treatment Strategies for Patients with Peripheral Artery Disease (May 2013)27 Exercise 
Exercise-induced Bronchoconstriction and Asthma (January 2010)28 Exercise warm up 
Physical Therapy Interventions for Knee Pain Secondary to Osteoarthritis 
(November 2012)29 

Exercise, tai chi 

Interventions for Feeding and Nutrition in Cerebral Palsy (March 2013)30 Feeding interventions, positioning  
Traumatic Brain Injury and Depression (April 2011)31 Individual/group psychotherapy, neuropsychological rehabilitation, 

community-based rehabilitation, complementary and alternative medicine 
Childhood Obesity Prevention Programs: Comparative Effectiveness Review and 
Meta-Analysis (June 2013)32 

Lifestyle, weight management education 

Multidisciplinary Postacute Rehabilitation for Moderate to Severe Traumatic Brain 
Injury in Adults (June 2012)*33 

Multidisciplinary interventions 

Health Information Technology Use for the Elderly, Chronically Ill, and Underserved 
(November 2008)34 

Online support, health games, self-monitoring systems 

Closing the Quality Gap Series: Quality Improvement Measurement of Outcomes for 
People with Disabilities (October 2012)35 

Patient and provider education  

Closing the Quality Gap Series: Quality Improvement Interventions to Address 
Health Disparities (August 2012)36 

Patient and provider education; multicomponent interventions 
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Report Examples of Behavioral Interventions Addressed 
Transition of Care for Acute Stroke and Myocardial Infarction Patients from 
Hospitalization to Rehabilitation, Recovery and Secondary Prevention (October 
2011)37 

Patient education 

Enhancing the Use and Quality of Colorectal Cancer Screening (February 2010)38 Patient education 

Outcomes of Community Health Worker Interventions, Outcomes (June 2009)39 Patient education  

Diabetes Education for Children with Type 1 Diabetes Mellitus and their Families 
(April 2008)40 

Patient education, CBT, family therapy, motivational interviewing  

Antibiotic Prescribing Behavior, Quality Improvement (January 2006)41 Patient education, clinician education, audit and feedback 

Closing the Quality Gap Series: Prevention of Healthcare-Associated Infections 
(November 2012)16 

Patient education, provider education, audit and feedback 

Asthma Care, Quality Improvement (January 2007)43 Patient education, provider education, audit and feedback; brief discussion 
of heterogeneity, need for theoretical grounding for interventions  

Nonsurgical Treatments for Urinary Incontinence in Adult Women: Diagnosis and 
Comparative Effectiveness (April 2012)44 

Pelvic floor muscle training, vaginal cones, bladder training, weight loss 

Comparative Effectiveness of Diagnosis and Treatment of Obstructive Sleep Apnea 
in Adults (August 2011)*45 

Physical therapy, weight loss 

Comparative Effectiveness of Nonoperative and Operative Treatments for Rotator 
Cuff Tears (July 2010)*46 

Postoperative rehabilitation, exercise, manual therapy, cortisone 
injections, acupuncture, other treatments and modalities typically delivered 
by physical therapists, osteopaths and chiropractors. 

Practice-Based Interventions Addressing Concomitant Depression and Chronic 
Medical Conditions in the Primary Care Setting (August 2012)47 

Problem solving therapy 

Attention Deficit Hyperactivity Disorder: Effectiveness of Treatment in At-Risk 
Preschoolers; Long-Term Effectiveness in All Ages; and Variability in Prevalence, 
Diagnosis, and Treatment (October 2011)48 

Psychotherapy 

Child and Adolescent Exposure to Trauma: Comparative Effectiveness of 
Interventions Addressing Trauma Other Than Maltreatment or Family Violence 
(February 2013)49 

Psychotherapy, CBT, family therapy 

Pain Management Interventions for Hip Fracture (May 2011)50 Rehabilitation, traction 

Hypertension, Quality Improvement (January 2005)*51 Reminders, education, incentives 

Self-Measured Blood Pressure Monitoring: Comparative Effectiveness (January 
2012)52 

Self-monitoring 

Nonpharmacologic Interventions for Treatment-Resistant Depression in Adults 
(September 2011)*53 

Socio-environmental therapy, interpersonal psychotherapy , 
psychotherapy, cognitive therapy, CBT 

Closing the Quality Gap Series: Improving Health Care and Palliative Care for 
Advanced and Serious Illness (October 2012)54 

Support, counseling, communication 
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Report Examples of Behavioral Interventions Addressed 
Localized Prostate Cancer Surveillance (December 2011)55 Surveillance 

Treatment for Overactive Bladder in Women (August 2009)56 Training, biofeedback 

Interventions to Improve Cardiovascular Risk Factors in People with Serious Mental 
Illness (April 2013)57 

Weight management, lifestyle interventions 

Effectiveness of Weight Management Programs in Children and Adolescents 
(September 2008)*58 

Weight management, lifestyle interventions 

Note: CBT = Cognitive Behavioral Therapy
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Appendix B. Approaches to Addressing Behavior 
Change Interventions in EPC Reviews 

EPC reports that included a behavior change intervention focused on a broad variety of 
topics. These included mental health (depression), behavioral condition, or a medical condition 
(such as asthma, nephrolithiasis, and weight gain prevention) or a nonclinical topic that included 
an intervention aimed at behavior change (such as consumer health informatics, public reporting, 
and provider adherence to asthma guidelines). From these reviews we provide examples of 
various approaches to challenges.  

Review Scope and Key Questions 
Many reviews included additional questions to provide relevant information for stakeholder 

decisionmaking, in addition to questions related to effectiveness. These questions explored issues 
such as contextual factors;1-3 analysis of intervention features of more effective interventions;4-5 
usability (public reporting);6 and implementation strategies.7 For example, a review on autism5 
included a question on treatment modifiers in addition to a question on intervention 
effectiveness. Treatment modifiers included intervention features, context and patient 
characteristics. Investigators noted that few studies were designed or powered to identify 
modifiers of treatment effect. They described the three studies that were, and further described 
potential factors described in the other included studies that warranted further study.  

In a review of autism in children,5 in addition to effectiveness questions, the authors assessed 
the evidence for the presumed mechanism of action, linking the intervention targeting the 
behavior (such as maladaptive behavior), functional outcome (psychosocial adaptation), and the 
long-term outcomes. In their analytic framework, they assumed that improvements in treatment 
outcomes would lead to improved functional outcomes, and then long-term clinical outcomes. 
They included questions about predictors of favorable treatment outcomes (shorter term 
intermediate behavioral outcomes), and whether favorable treatment outcome predicted 
favorable functional outcomes. These questions explored not only predictors of response, but 
potentially the assumed association between behavioral and functional outcomes.  

Study Selection 
A design other than the RCT may have been chosen by a primary researcher because of 

feasibility, ethical issues, or cost. This poses difficulties for a review focused on establishing 
causality. Almost all reviews included key questions focused on global effectiveness, and a 
variety of study designs were included to answer this question, most commonly RCTs. Most 
often the rationale if given for inclusion of a greater variety of study designs was the relative lack 
of RCTs.8 How far investigators chose to go in the evidence hierarchy was a balance between the 
volume of literature and presumed risk of bias (and ability to establish causality) based on study 
design. For example in an autism report5 single-subject design studies were excluded. They 
noted that these studies could assess treatment response in short timeframes and under very 
tightly controlled circumstances, but could not provide information on longer term or functional 
outcomes, or external validity. 

Investigators used a different body of studies depending on the type of questions in the 
review’s scope. For example, in an evidence review on health information technology use,9 the 
authors acknowledged that RCTs were optimal for assessing outcomes, but other study designs 
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were appropriate for other types of questions. Thus they included epidemiologic studies and 
qualitative research to inform questions about barriers, drivers, and usability. In a review of the 
PCMH, investigators included studies without a comparator when describing implementation 
strategies.3 

Meaningfully Categorizing and Describing Interventions 
EPC reviews have categorized interventions, both with and without behavior change 

interventions, by programs;10 individual components11 or bundles of components2 using existing 
taxonomies. Choice of approach depended on the granularity of the review question and end-user 
need. For example in a review of screening for alcohol misuse,12 behavioral interventions were 
grouped as low and high intensity. This was done because the review was used to inform a 
recommendation on screening, rather than effectiveness of one behavioral counseling approach 
over another. Another review, on modification of cardiovascular risk factors in individuals with 
SMI, Gierisch et al.13 took a more general approach and analyzed all behavioral interventions 
together as a group, and compared them to usual care.  

Grouping multi-component interventions was a challenge. In another review on medication 
adherence for hepatitis C treatment, interventions were grouped by intervention target-policy, 
regimen, patient, adverse event management, or provider.14 Investigators were unable to group at 
a more granular level for most categories, such as intervention bundle, component, or level of 
intensity, because no two studies utilized the same intervention. Because of limited descriptions 
and differences in approach, they were unable to identify the most effective intervention 
components.  

In a review on prevention of healthcare-associated infection,2 investigators identified 16 
different combinations of components across studies. Sufficient similarities were found to allow 
investigators to group strategies by their components. They designated organizational change and 
provider education as base strategies because they were found in a majority of intervention 
bundles. 

A review on medication adherence4 categorized interventions by a previously developed 
taxonomy, and noted those that were tailored. The presence or absence of tailoring was not used 
to stratify the analysis, likely related to the fact that they were often single studies of a diversity 
of interventions. As a result in the analysis of features of effective interventions, the effect of 
tailoring could not be explored. This review, however, did describe characteristics of 
interventions, related to the target, mode of delivery, intensity, duration and components. 
However, because of the diversity of interventions and limited descriptions of both the 
intervention and characteristics, investigators were unable to compare these features and make 
inferences about their potential impact on outcomes. While recognizing the potential influences 
of these intervention characteristics, they were unable to do more than describe what was 
reported in the primary literature. 

Outcome Selection and Measurement 
Reviews included behavioral outcomes in reviews as intermediate outcomes. For example in 

a review of treatments for disruptive behaviors,8 behavioral outcomes such as aggressive 
behavior, fighting and property destruction, were proximal to the functional outcomes of family 
functioning, school performance, and quality of life. In a review of smoking cessation 
interventions included intermediate outcomes related to behavior change:15 cessation, relapse, 
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and continuous abstinence, in addition to clinical outcomes such as asthma, hospitalization, and 
pre-term birth. 

Some reviews required reporting of an objective clinical outcome in addition to the 
behavioral outcome for inclusion into the body of evidence. Presumably this was done to ensure 
that the more distal outcomes could be attributed to the impact of the intervention on the desired 
behavior change. For example in a review on diabetes strategies,16 investigators excluded studies 
that did not include both outcomes of patient adherence, provider/patient understanding, 
satisfaction, or self-efficacy, and a measure of disease control or adherence. They also excluded 
all self-reported adherence measures for providers. In another review on adult weight gain 
prevention,13 investigators had planned to include the intermediate outcomes of knowledge, 
attitude, and skills when a weight outcome was also reported.  

Quality Assessment of Individual Studies 
To assess individual study quality, authors drew from existing resources including the EPC 

program methods guidance, USPSTF methods, Cochrane methods guidance, Newcastle-Ottawa 
Scale, and CRD. Most times qualitative research included to inform descriptive questions such as 
issues as barriers, usability, and context, were not formally assessed.2,9  

Authors adapted available quality assessment tools and drew from previously adapted tools 
for the program using varied approaches. In the HAI prevention report,2 authors adapted a 
quality assessment tool from a previous EPC review on HAI prevention and included additional 
criteria were drawn from the RTI Item Bank for assessing observational studies. Investigators 
developed a new tool and used it across a series of autism reviews.5,17 When authors create new 
tools or revisions to new tools, one-off approaches may lack consistent interpretations and 
validity.  

Synthesis 
Many reviews that had a diversity of study designs conducted a qualitative synthesis. In 

select reviews, lower quality studies were excluded from the body of evidence.4,18  
In a review of smoking cessation15 in pregnancy and post-partum, investigators were able to 

assess the impact of individual intervention components. They used a logistic mixed effects 
model that estimated quit rate across studies. They were able to evaluate some components 
individually (such as feedback information and peer support) but could not assess counseling as 
it was commonly provided across intervention and control arms.  

In a review on patient safety practices,3 investigators examined the evidence for 
implementation and cost, and qualitatively synthesized for themes about effective 
implementation. They categorized implementation difficulty as difficult, not difficult, and 
moderate; and cost as low, medium, and high. These elements, in addition to assessment of 
effectiveness, were included to help with decisionmaking. 

SOE 
Most reviews graded the strength of evidence using EPC methods guidance. SOE was 

generally not graded for descriptive key questions, such as description of intervention 
components and implementation features.7,19  
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Appendix D. Key Informant Interview Guide 
 
Introduction 

The overall mission of the Agency for Healthcare Research and Quality’s (AHRQ) Effective 
Health Care (EHC) Program is to provide evidence-based information to health care 
stakeholders that is relevant to their needs, timely, objective, scientifically rigorous in 
construct, and developed and presented with transparency. In the production of systematic 
reviews, we aim to answer questions about effectiveness of interventions and average 
population effects. We are aware that for certain conditions and behavioral interventions, 
these questions may miss important issues. 
 
AHRQ engages stakeholders in all facets of their research enterprise, including the producing 
of systematic reviews, with the goals of ensuring that research findings reflect the needs of 
diverse users, are relevant to their unique challenges, and are applicable in real-world 
situations.  

 
Purpose of the discussion session 

The goal of our project is to better understand the questions that should be asked about 
behavioral interventions. Additionally, we would like to understand methods used and 
challenges encountered in including behavioral literature in systematic reviews, including 
which study design types are included in reviews.  
 
We are very interested in learning from your experience.  

 
There are not right or wrong answers, so please feel free to share your thoughts openly.  

 
We would welcome any materials that you would like to share with us either before or after 
the discussion session. Please send any materials to Johanna.anderson2@va.gov. 

 
Ground rules for discussion session 

The discussions will be tape recorded, transcribed, and analyzed for overarching themes.  
 
Although the report may list individuals who were interviewed, answers will not be 
identifiable to individuals or specific organizations.  

 
You may refrain from answering any questions and are welcome to leave the discussion at 
any time.  
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Interview Guide 
1. How long have you been conducting systematic reviews which include behavioral 

interventions?  
 

2. What type of behavioral interventions have you studied? For what conditions? 
 

3. In systematic reviews, what are the right questions to ask for patients who receive 
behavioral interventions? 

 
a. What works? 
b. For whom and how? 
c. How separable or combinable are these questions for patients who receive 

behavioral interventions?  
 

4. What research study designs flow from these questions in your evidence synthesis 
process? 

 
5. At what point do we shift attention from the population to the individual? How do we 

present effectiveness as a distribution rather than a point estimate? 
 

6. What kind of data could answer these questions and how might that data be analyzed or 
presented? (Example?) 

 
7. What are the implications for assessing strength of evidence? How do you pull together 

qualities to understand how strong evidence is? 
 

8. What are your thoughts on how to assess internal validity in these studies? 
 

9. In our process, we separate applicability and internal validity. When do you feel it is 
okay to separate external from internal validity? 

 
10. What is your viewpoint on using behavioral interventions to establish an effect in a 

systematic review?  
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